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Abstract of the contribution:

This contribution proposes to expand the MBMS broadcast mode service description of 23.246 for E-UTRAN.
1. Discussion
In the overview of MBMS Architecture of 23.246, new functional entities (MBMS1, MBMS2 and eBM-SC) for E-UTRAN MBMS service are already introduced, but there is no overview description about E-UTRAN MBMS service, and there are insufficient descriptions about E-UTRAN MBMS service functions in broadcast mode.  
2. Proposal

This P-CR proposes to append the overview and functional description related to E-UTRAN MBMS service.
Start of the 1st Change 
4
MBMS Architecture

4.1
Overview

MBMS is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients. Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service offers two modes:

-
Broadcast Mode;

-
Multicast Mode.

MBMS architecture enables the efficient usage of radio-network and core-network resources, with an emphasis on radio interface efficiency.

MBMS is realised by the addition of a number of new capabilities to existing functional entities of the 3GPP architecture and by addition of a number of new functional entities.

The existing PS Domain functional entities (GGSN, SGSN, UTRAN, GERAN and UE) are enhanced to provide the MBMS Bearer Service. In the bearer plane, this service provides delivery of IP Multicast datagrams from the Gi reference point to UEs with a specified Quality of Service. In the control plane, this service provides mechanisms for:

-
managing the MBMS bearer service activation status of UEs (in the case of multicast mode);

-
outsourcing authorisation decisions to the MBMS User Service (i.e. to the BM-SC) (in the case of multicast mode);

-
providing control of session initiation/termination by the MBMS User Service and managing bearer resources for the distribution of MBMS data (in the case or multicast and broadcast modes).

In E-UTRAN, new functional entities (eBM-SC, MBMS1 and MBMS2) are introduced to provide the MBMS Bearer Service.

A particular instance of the MBMS Bearer Service is identified by an IP Multicast Address and an APN Network Identifier.

The boundary of the MBMS Bearer Service for GERAN and UTRRAN is the Gmb and Gi reference points as shown in Figure 1a below. The former provides access to the control plane functions and the latter the bearer plane.

The boundary of the MBMS Bearer Service for E-UTRAN is the SGmb and SGi-mb reference points as shown in Figure 1b below. The former provides access to the control plane functions and the latter the bearer plane.
A functional entity, the Broadcast Multicast Service Centre (BM-SC/eBM-SC) provides a set of functions for MBMS User Services. BM-SC/eBM-SC functions for different MBMS User Services may be supported from the same or different physical network elements.
End of the 1st Change 
Start of the 2nd Change 
4.4.3.2
Session Start

Session Start is the point at which the BM-SC/eBM-SC is ready to send data. This can be identified with the start of a "Broadcast session" as defined in TS 22.146 [2]. Session Start occurs independently of Service Activation by the user – i.e. a given user may activate the service before or after the start of the session. Session Start is the trigger for bearer resource establishment for MBMS data transfer. If an MBMS user service is carried by more than one MBMS bearer service, a Session Start message is sent for each MBMS bearer service. In that case the UE may need to initiate the reception of multiple relevant MBMS bearer services to receive the MBMS user service.

End of the 2nd Change 
Start of the 3rd Change 
5.8
Functional Elements for the Evolved Packet System

5.8.0
General
To provide MBMS bearer services in E-UTRAN, new functional entities, (MBMS1, MBMS2 and eBM-SC), perform several MBMS related functions and procedures. These functional entities support various MBMS user service specific services such as provisioning and delivery.
5.8.1
MBMS 2 function
The MBMS2’s role within the E-UTRAN MBMS architecture is to serve as an entry point for IP multicast traffic as MBMS data, to provide MBMS transmissions to E-UTRAN and to forward the signalling message from eBM-SC to MBMS1. 
Upon receiving MBMS Session Control Signalling from the eBM-SC, the MBMS2 shall forward the signalling to MBMS1 via Sm reference point, and MBMS2 shall be able to establishment of a bearer plane for a broadcast or a multicast MBMS transmission by a response from the MBMS1. Further, upon eBM-SC notification the MBMS2 shall be able to tear down the established bearer plane. 
The MBMS2 shall be able to receive MBMS specific IP multicast traffic and to route this data to eNodeBs by the proper IP multicast transports set-up as part of the MBMS bearer service.
One or more MBMS2 function entities are used in a PLMN.

MBMS2 functions include:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point;

-
It provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point;

-
IP multicast distribution of MBMS user plane data to eNodeBs (M1-U reference point);

-
Content synchronization for MBSFN (MBMS over Single Frequency Networks);

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).

-
Header compression for MBSFN MBMS data;

-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data and a TEID. This IP Multicast address and the TEID are provided to the eNodeB via MBMS1 function;

-
MBMS2 can communicate with multiple MBMS1.

5.8.2
MBMS 1 function

The MBMS1’s role within the MBMS architecture is to perform MBMS bearer service control functions.

Upon receiving a session start from MBMS2, the MBMS1 shall be able to request the establishment of MBMS bearers, which are shared by many users for a broadcast or multicast MBMS transmission, to E-UTRAN. Likewise, MBMS1 shall be able to request the tear down these bearers to E-UTRAN upon instruction from the MBMS2.
One or more MBMS1 function entities are used in a PLMN.

MBMS1 functions include:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN);

-
Transmit Session control messages towards multiple E-UTRAN nodes;

-
It is FFS whether MBMS1 filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area;

-
It provides a Sm interface to the MBMS2 function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS2 function over this Sm interface.
-
MBMS1 can communicate with multiple E-UTRAN
NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).
5.8.3
eBM-SC function
The eBM-SC provides functions for MBMS user service provisioning and delivery in the E-UTRAN. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS Bearer Services within the PLMN and can be used to schedule and deliver MBMS transmissions.
The eBM-SC is a functional entity, which must exist for each MBMS User Service. The subfunctions of eBM-SC are similar to the BM-CS.
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Figure 5b: eBM-SC functional structure for E-UTRAN
End of the 3rd Change 
Start of the 4th Change 
End of the 4th Change 
6.2
MBMS Bearer Context

The MBMS Bearer Context, which is referred to as MBMS Service Context in RAN, contains all information describing a particular MBMS bearer service and is created in each node involved in the delivery of the MBMS data.

An MBMS Bearer Context is created in the SGSN and GGSN when the first MBMS UE Context is created in the node or when a downstream node requests it. The MBMS Bearer Context is statically configured in the BM-SC Proxy and Transport Function; how this is done is out of the scope of this specification. The MBMS Bearer Context is created in the Iu mode BSC and in SRNC when a first MBMS UE Context is created in BSC/SRNC. MBMS Session Start procedure may create MBMS Bearer Context in a BSC/RNC which has no MBMS Bearer Context yet.

An MBMS Bearer Context, once created, can be in one of two states reflecting the bearer plane resource status of the corresponding MBMS bearer service.
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Figure 6: MBMS Bearer Context State Model

'Active' reflects the state of an MBMS Bearer Context in which bearer plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is a corresponding MBMS session ongoing.

'Standby' reflects the state of an MBMS Bearer Context in which no bearer plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is no corresponding MBMS session ongoing.

The content of the MBMS Bearer Context is described in Table 2.

Table 2a: MBMS Bearer Context for GERAN and UTRAN
	Parameter
	Description
	RAN
	SGSN
	GGSN
	BM-SC

	Multicast/broadcast mode
	MBMS bearer service in broadcast or multicast mode
	X
	X
	X
	X

	IP multicast address(
multicast mode only)
	IP multicast address identifying the MBMS bearer described by this MBMS Bearer Context.
	X
	X
	X
	X

	APN
(multicast mode only)
	Access Point Name on which this IP multicast address is defined.
	X
	X
	X
	X

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer service.
	X
	X
	X
	X

	Flow Identifier (broadcast mode only)
	Location dependent subflow of the MBMS bearer service. When present, the Flow Identifier together with the TMGI uniquely identify the MBMS Bearer Context.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	GGSN TEID-C
	Tunnel Endpoint Identifier of GGSN for control plane.
	
	X
	
	

	GGSN IP Address for Control Plane in use
	The IP address of the GGSN used for the control plane.
	
	X
(note 4)
	
	

	GGSN IP Address for User Plane in use
	The IP address of the GGSN used for the user plane.
	
	X
(note 4)
	
	

	State
	State of bearer plane resources ('standby' or 'active')
	X
	X
	X
	X

	Required MBMS Bearer Capabilities
(multicast mode only)
	Minimum bearer capabilities the UE needs to support 
	
	X
	X
	X

	QoS
	Quality of Service required for the MBMS bearer service.
	X
	X
	X
	X

	MBMS Service Area
	Area over which the MBMS bearer service has to be distributed.
	X
	X
	X
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer service and to which notifications and MBMS data have to be forwarded.
	
	X
(note 5)
	X
(notes 3, 4)
	X

	Number of UEs
(multicast mode only)
	Number of UEs hosted by the node that have joined the multicast MBMS bearer service.
	
	X
	X
	

	List of PMM-CONNECTED UEs
	List of PMM-CONNECTED UEs which have activated an MBMS service.
	X2)
	
	
	

	List of RAs
(multicast mode only)
	List of RAs, each of which contains at least one UE that has joined the MBMS bearer service.
	X1)
	X1)
	
	

	NOTE 1:
It is an optional parameter.

NOTE 2:
It is available only for UTRAN, not for GERAN.

NOTE 3:
For GGSN, the list at least includes the couples of the SGSN IP addresses and TEIDs for control plane, and the couples for user plane.

NOTE 4:
GSN that supports both IPv4 and IPv6 address types, stores only the IP address in use.

NOTE 5:
For SGSN, the list includes the registered DRNC.


Table 2b: MBMS Bearer Context for E-UTRAN
	Parameter
	Description
	RAN
	MBMS1
	MBSM2
	eBM-SC

	Multicast/broadcast mode
	MBMS bearer service in broadcast or multicast mode
	X
	X
	X
	X

	IP multicast address
	IP multicast address identifying the MBMS bearer described by this MBMS Bearer Context.
	X
	X
	X
	X

	APN
(multicast mode only)
	Access Point Name on which this IP multicast address is defined.
	X
	X
	X
	X

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer service.
	X
	X
	X
	X

	Flow Identifier (broadcast mode only)
	Location dependent subflow of the MBMS bearer service. When present, the Flow Identifier together with the TMGI uniquely identify the MBMS Bearer Context.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	MBMS2 TEID-C
	Tunnel Endpoint Identifier of MBMS2 for control plane.
	
	X
	
	

	MBMS2 IP Address for Control Plane in use
	The IP address of the MBMS2 used for the control plane.
	
	X
(note 4)
	
	

	MBMS1 TEID-C
	Tunnel Endpoint Identifier of MBMS1 for control plane.
	
	
	X
	

	MBMS1 IP Address for Control Plane in use
	The IP address of the MBMS1 used for the control plane.
	
	
	X
(note 4)
	

	State
	State of bearer plane resources ('standby' or 'active')
	X
	X
	X
	X

	Required MBMS Bearer Capabilities
(multicast mode only)
	Minimum bearer capabilities the UE needs to support 
	
	X
	X
	X

	QoS
	Quality of Service required for the MBMS bearer service.
	X
	X
	X
	X

	MBMS Service Area
	Area over which the MBMS bearer service has to be distributed.
	X
	X
	X
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer service and to which notifications and MBMS data have to be forwarded.
	
	
	X
	X

	MBMS data deliver IP multicast address and TEID 
	IP multicast address and TEID to deliver the MBMS data in U-TRAN.
	X
	X
	X
	

	NOTE 1:
It is an optional parameter.

NOTE 4:
GSN that supports both IPv4 and IPv6 address types, stores only the IP address in use.
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